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SEQUENCE LISTING 



<110> Tucker, Kenneth 
Plosila, Laura 

<120> Moraxella catarrhal is outer membrane proteins-106 polypeptide, 
gene sequence and uses thereof. 

<130> 089-999 

<140> 09/813214 
<141> 2001-03-20 

<150> 08/968685 
<151> 1997-11-12 

<160> 20 

<170> Patentin version 3.3 

<210> 1 
<211> 43 
<212> PRT 

<213> Moraxella catarrhal is 
<400> 1 

lie Gly lie Ser Glu Ala Asp Gly Gly Lys Gly Gly Ala Asn Ala Arg 
15 10 15 



Gly Asp Lys Ser lie Ala lie Gly Asp lie Ala Gin Ala Leu Gly Ser 
20 25 30 



Gin ser lie Ala lie Gly Asp Asn Lys lie val 



<210> 2 

<211> 8 

<212> PRT 

<213> Moraxella catarrhal is 

<400> 2 

Gly Thr Val Leu Gly Gly Lys Lys 
1 5 



<210> 3 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> primer_bind 



<220> 

<221> misc_feature 

<222> (1) . . (24) 

<223> n is a, c, g, or t 



35 



40 
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<400> 3 

ggnacngtnc tnggnggnaa raar 24 

<210> 4 
<211> 72 
<212> DNA 

<213> Moraxella catarrhal is 
<400> 4 

gaagcggacg gggggaaagg cggagccaat gcgcgcggtg ataaatccat tgctattggt 60 
gacattgcgc aa 72 

<210> 5 
<211> 24 
<212> PRT 

<213> Moraxella catarrhal is 
<400> 5 

Glu Ala Asp Gly Gly Lys Gly Gly Ala Asn Ala Arg Gly Asp Lys Ser 
15 10 15 

lie Ala lie Gly Asp lie Ala Gin 
20 

<210> 6 
<211> 24 
<212> DNA 
<213> Artificial 

<220> 

<223> primer_bind 
<220> 

<221> mi sc_feature 

<222> (1)..(24) 

<223> n is a, c, g or t 

<400> 6 

yttyttnccn ccnagnacng tncc 24 

<210> 7 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> primer_bind 
<220> 

<221> mi sc_f eature 

<222> (1). .(24) 

<223> n is a, c, g or t 
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<400> 7 

ggnacngtnt trggnggnaa raar 



24 



<210> 8 

<211> 9542 

<212> DNA 

<213> Moraxella catarrhal is 

<400> 8 



ctattgactt 


aaatcaccat 


atggttataa 


tttagcataa 


tggtaggctt 


tttgtaaaaa 


60 


tcacatcgca 


atattgtttt 


actgttacta 


ccatgcttga 


atgacgatcc 


aaatcaccag 


120 


attcattcaa 


gtgatgtgtt 


tgtatacgca 


ccatttaccc 


taattatttc 


aatcaaatgc 


180 


ctatgtcagc 


atgtatcatt 


ttttaaggta 


aaccaccatg 


aatcacatct 


ataaagtcat 


240 


ctttaacaaa 


gccacaggca 


catttatggc 


cgtggcggaa 


tatgccaaat 


cccacagcac 


300 


gggggggggt 


agctgtgcta 


cagggcaagt 


tggcagtgta 


cgcactctga 


gctttgcccg 


360 


tattgccgcg 


ctcgctgtcc 


tcgtgatcgg 


tgcgacgctc 


aatggcagtg 


cttatgcagg 


420 


tatcggaatt 


agtgaagcag 


acgggggaaa 


aggcggagcc 


aatgcgcgcg 


gtgataaatc 


480 


cattgctatt 


ggtgatattg 


ctcaggcact 


tggctctcaa 


tctattgcta 


tcggtgacaa 


540 


caaaatagtt 


cataattcaa 


ataataatgc 


taatataggt 


gccaaagcct 


caggtaatga 


600 


gtccatcgcc 


atcggtggtg 


atgtattggc 


ttctggtcat 


gcctcgattg 


ccatcggtag 


660 


tgatgactta 


tatttgaaaa 


aggaaacggt 


acagcaaatc 


tcagagcttc 


tacctattat 


720 


tcgcggacag 


aaagcattaa 


acgatatata 


ccaactagct 


gacactaatc 


ttcaaaaata 


780 


tagacgcaca 


cacgcacagg 


gacacgccag 


tactgcagtg 


ggagccatgt 


catatgcaaa 


840 


gggtcatttt 


tccaacgcct 


ttggtacacg 


ggcaacagct 


gaaggtacct 


attccttggc 


900 


agtgggtctt 


accgccacag 


ccaaagcagc 


atcttcaatc 


gctgttggtt 


ctaatgcaca 


960 


agctatcggg 


tttgcagcga 


cagccgttgg 


tggaagtact 


caagttaatt 


tgaatcgagg 


1020 


tattgcccta 


ggttttggtt 


ctcaggtcct 


tcagaaggat 


aatgatgtaa 


atgcagcaaa 


1080 


tgtacgggcc 


tatgcaccag 


atgataacca 


gccaatagac 


aaccggtata 


aagccacctt 


1140 


caagaatggt 


gctacggatg 


tattttccat 


tggtaatagt 


aatgggaatg 


acagtatcag 


1200 


gcgtaaaatc 


atcaatgtcg 


gtgcaggttc 


tgcggatacc 


gatgcggtca 


atgtggcaca 


1260 


gcttaaagag 


gcggtgaggc 


tggctaatcg 


tcaaattact 


tttaagggtg 


atgatagcaa 


1320 


taatagagta 


gaaaaaggtt 


tgggcaagac 


tttaactatc 


acaggtggtg 


cacagaccag 


1380 


cgcattaacc 


gatcataaca 


tcggtgtggt 


acaaaatggc 


gatggtctga 


aagttcaact 


1440 


tgctgaaact 


ttaaccagcc 


ttaaaatggt 


taccactgaa 


aacctaaccg 


ccaacgagaa 


1500 


agttaccgta 


ggcaaaaccc 


gccttaccac 


agataaaatt 


ggttttacca 


atgatatgaa 


1560 


tggcattgat 


gaaagcaaac 


cttatcttga 


taaagacact 
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ggcattcatg 
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caggtggtca 


1620 
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dddV. U UCIV. 




ana tna rnat 

uUd LiyuL.yd ^ 


araacaartt 

y^yy\.dd\. ^ w 


ataaacaact 


1680 


LClCiaClClCl^ L. \- 


aarraaa era 


cTaaaao'tar 


t rtaraaarr 

Iw ^dV.dddWW 


tttacratta 


aaaaaataaa 


1740 


1" ;^ ;i a a a 1" n n1" 


aaTna'tac'ta 


ataacaacaa 


aat rat race 


ataaataaaa 


ataacaaacc 


1800 




raaatcaaca 

v> d d y k- V. d U V. u 


ccctaaaact 


caaaoatoaa 


aacaatatta 

uuv>yy 3 


atattacaac 


1860 






cctttaaact 

v> v« k k ^ y y y 


taaccaaaat 


aacaatctaa 


ccattaacaa 


1920 


raararrrl'a 


aaraacaata 

ddv,.ddv.yd I- y 


acttatctot 


taaaaacacc 


aataataaca 


aacaaatcca 


1980 


;i nlrnntrirl* 


nal"nnra1't*a 
yd L.^^v>d u ^d 


raTl"l"arl"aa 

V.d C U l.dW UWd 


tatcaacaat 


aataaaccaa 


atactaacat 


2040 


■fnaaa^t'arf" 

LMClClClCi LCLI.V. 


d^ UV^Uv.d L Ld 


rrananarnn 


tattnntttt 

^du uyy^LU ^ 


artaataata 

y v« v> dd ^ dd d 


rtaattratt 


2100 




aaafTffnrf 
ddd^^i.v.^^^ 


"l^aarrrraar 

V_dd^V^V^\»ddV^ 


tnnrattaar 


araaataata 

y^ciyy L.yy ud 


aaaaactaac 

ddydy \. i.ydv. 


2160 


lh.ClCl I. ^ V-CICI 


1" f*l" n r ra 1" 1" a 


d^v>^ \- y v. ^ d v> 


r aataataaa 
\vdd ^yy 


caactaaact 

\v dy ^ ^ dy d v> w 


ttataaacca 


2220 


r r 1" a a n f* a rl" 

V- V, L a. CA y V- CI i_ 


arl"aal"arra 
y^ udd Ld\.\.^ 


aaaaatcaaa 
ddddd k_ ^ dy y 


v> uv. uy\»\>.y\vV> 


accattaaaa 


acttatacaa 


2280 


r~r'l"a"t*f"ar"aa 

L.v.LClL^..CLW.ClCl 


y.^d^^^ik. L^d 


\^\, L I. w.yv.dyy 


taataraoat 

cyd ud^dyy l 


rrtaatat ra 

v.^udduy u^d 


rraaaaaact 

x— V_ d d d d d d \- 


2340 




1"1"aaaciaTTa 

L Ldddy^ V. l-d 


aaaa1"aa1"aa 

ddyy ^yy ^dci 


aarraraart 

ddv.v-.dv,dy*— u 


aataatttaa 

yd uyd^ w ^dd 


ccaaaaataa 
^wddddd ^dd 


2400 




nl"nnr1"na1"a 

^ L^^^ L^d Ld 


nl'arroal'aa 


taarttaar r 

Ldy^ ^ Ldd\.\. 


attaaartta 

y u iidddv. u ^y 


ctaaaacttt 

^ ^ddddv. Li ^ 


2460 


aanrnal"r"1"1" 


yd L^^^^ L L.d 


at'art'aaaar 

a V. d v... i_ d d d d ^ 


r rtaartar r 


aaraataaaa 

dy v>y d ^dddy 


ttarrataaa 

^ \- d \» v« y L dy d 


2520 


ran1"nn^"aar" 


aararrnrTa 


afir1"a raaaa 

d y N> udv-dddd 


tnntnattta 

uyy ^yd u u ^d 


ar rtttaaca 

d^v. Li L. wdy ^d 


aacaaaatac 

dd^dddd L d V> 


2580 


annlTirl'arr 


V. UyV-V-d^^d 


aranraaaar 

d \^ d y V. d d d d v_ 


rat rtataac 

^d i.Vi. Ud uyy^ 


attaataart 

y ^ ^ y ^ ^ y y ^ ^ 


taaaatttac 

^yddy L ^ v> u v« 


2640 


t*aal"aaraal" 


aa1"at'aacac 
y y ^d Ld^K^dv. 


■ttaacaacac 


aacttacatc 


accaaaaaca 


aaattaactt 

uuy k yy 


2700 


t'nrt*aaoraa 


aal"aa1"tTar 
yd ^ u^dv. 


l"l'aal"aaaaa 

K, vyd l^ddddy 


caaaccttat 

^dddV.^ V- Ud I. 


cttaataaaa 

L. \m uyd L>ddyy 


acaaactaaa 


2760 


^y yy ^y^^ 


at'l'aaaaTTa 


v,\-.d\-.v„ddv,yy 


rattaatara 

\vd u i> dd ^ y ^ d 


aataataaaa 

yy Ldddy 


ccatcacaaa 

xrL>d L v_ u ^ u y y 


2820 




arrrl"aarrn 


al"arrarraa 

d L.yv^^dv.v.dd 


^yv-.dd\— ddv»,d 


aaar at a taa 

yyy\.d Ly udd 


rtraattaaa 


2880 




an1"arl"fiara 


aa aff* ml" nr 

dddv.^^y ^ y v_ 


rnr ranra tt 

^y\_v.uy ^.d u u 


aataatatar 

yy uyd ^y uy^ 


taaa raraaa 

uddd\»y^dyy 


2940 




aaaaa1"aal"n 

ddddd Ldd L y 


nl"naf*nrraa 

y Lyd^y^v.dd 


anartttntr 

dyd\_ u u uy 


tr ra rttata 

u^^d^ L ^d ^y 


arartattaa 

dL.dv. ^y L L>yd 


3000 


ttttatraat 


nnraaTnrra 


rrarrnrl'aa 

^ v> d v> y v_ ^ d d 


aat cacttat 

dy ^\vd\v 1. ud ^ 


aataaraaaa 

y ^ ^ y y ^ dddy 


rraataaaat 


3060 


nnr*n1" a 1" na t" 
yy^y ^d l^cil. 


y LUdd uij 


al"nnl"araar 
d ^yy ^dv.dd\_ 


rattrat rta 


acaaararta 

dL.dyy\.yL. Ly 


ataacaataa 

d LyyL.dd Lidd 


3120 


aaarT"aaa1"1" 
ctad^ faciei l l 


nnr'n1"aaaaa 
yy L.y Lddddd 


rfa^"r"ar"ar"1~ 

L.v.d^\.dv.d^ L 


ydv.\-ddddv>d 


natnrtaaan 
y d uy ^ L dddy 


ntaa taaaar 

y cyd udddyL. 


3180 


dd L Ld.d,(.T.X. L 


dy uy L Lddv. L 


L. Lyy LydLyd 


^"aaanrrr1"1" 
L.dddy\-L.L. L L 


a1"1"aarnrra 
dL Ldd^yv.^d 


aanaratrnr 
ddydk.dLv.yi., 


3240 


cgacaatcta 


aacaccctag 


ctggtgaaat 


tcgcaacacc 


aaaggcacag 


cagacaccgc 


3300 


cctacaaacc 


tttcaagtca 


aaaaagtcaa 


agaaaatggt 


gatgatgata 


atgacgctga 


3360 


caccatcacc 


gtgggtaaag 


atgcaaaaac 


caatcaagtc 


aacaccctaa 


aactcaaagg 


3420 


taaaaacggt 


cttgatattc 


aaaccaataa 


agatggtacg 
Page 


gttacctttg 
4 


gcattaacac 


3480 
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ccaaagcggt 


cttaaagccg 


gcaacaacac 


cactctaaac 


aacaatggct 


tgtctattaa 


3540 


aaacaccgct 


ggtaacgaac 


aaatccaagt 


cggtgctgat 


ggcgtgaagt 


ttgccaaggt 


3600 


taataatggt 


gttgtaggtg 


ctggcattga 


tggcacaact 


cgcattacca 


gagatgaaat 


3660 


tggctttgct 


gggactaatg 


gctcacttga 


taaaagcaaa 


ccccacctaa 


gcaaagacgg 


3720 


cattaacgca 


ggtggtaaaa 


agattaccaa 


cattcaatca 


ggtgagattg 


cccaaaacag 


3780 


caatgatgct 


gtgacaggcg 


gcaagattta 


tgatttaaaa 


accgaacttg 


aaaacaaaat 


3840 


cagcagtact 


gccaaaacag 


cacaaaactc 


attacacgaa 


ttctcagtag 


cagatgaaca 


3900 


aggtaataac 


tttacggtta 


gtaaccctta 


ctccagttat 


gacacctcaa 


agacctctga 


3960 


tgtcatcacc 


tttgcaggtg 


aaaacggcat 


taccaccaag 


gtaaataaag 


gtgtggtgcg 


4020 


tgtgggcatt 


gaccaaacca 


aaggcttaac 


cacgcctaag 


ctgaccgtgg 


gtaataataa 


4080 


tggcaaaggc 


attgtcattg 


acagccaaaa 


tggtcaaaat 


accatcacag 


gactaagcaa 


4140 


cactctagct 


aatgttacca 


atgataaagg 


tagcgtacgc 


accacagaac 


agggcaagat 


4200 


aatcaaagac 


gaagacaaaa 


cccgtgccgc 


cagcattgtt 


gatgtgctaa 


gcgcaggctt 


4260 


taacttgcaa 


ggcaatggtg 


aagcggttga 


ctttgtctcc 


acttatgaca 


ctgtcaactt 


4320 


tgccgatggc 


aatgccacca 


ccgctaaggt 


gacctatgat 


gacacaagca 


aaaccagtaa 


4380 


agtggtctat 


gatgtcaatg 


tggatgatac 


aaccattgaa 


gttaaagata 


aaaaacttgg 


4440 


cgtaaaaacc 


accacattga 


ccagtactgg 


cacaggtgct 


aataaatttg 


ccctaagcaa 


4500 


tcaagctact 


ggcgatgcgc 


ttgtcaaggc 


cagtgatatc 


gttgctcatc 


taaacacctt 


4560 


atctggcgac 


atccaaactg 


ccaaaggggc 


aagccaagcg 


aacagctcag 


caggctatgt 


4620 


ggatgctgat 


ggcaataagg 


tcatctatga 


cagtaccgat 


aacaagtact 


atcaagccaa 


4680 


aaatgatggc 


acagttgata 


aaaccaaaga 


agttgccaaa 


gacaaactgg 


tcgcccaagc 


4740 


ccaaacccca 


gatggcacat 


tggctcaaat 


gaatgtcaaa 


tcagtcatta 


acaaagaaca 


4800 


agtaaatgat 


gccaataaaa 


agcaaggcat 


caatgaagac 


aacgcctttg 


ttaaaggact 


4860 


tgaaaaagcc 


gcttctgata 


acaaaaccaa 


aaacgccgca 


gtaactgtgg 


gtgatttaaa 


4920 


tgccgttgcc 


caaacaccgc 


tgacctttgc 


aggggataca 


ggcacaacgg 


ctaaaaaact 


4980 


gggcgagact 


ttgaccatca 


aaggtgggca 


aacagacacc 


aataagctaa 


ccgataataa 


5040 


catcggtgtg 


gtagcaggta 


ctgatggctt 


cactgtcaaa 


cttgccaaag 


acctaaccaa 


5100 


tcttaacagc 


gttaatgcag 


gtggtaccaa 


aattgatgac 


aaaggcgtgt 


cttttgtaga 


5160 


ctcaagcggt 


caagccaaag 


caaacacccc 


tgtgctaagt 


gccaatgggc 


tggacctggg 




tggcaaggtc 


atcagcaatg 


tgggcaaagg 


cacaaaagac 


accgacgctg 


ccaatgtaca 


5280 


acagttaaac 


gaagtacgca 


acttgttggg 


tcttggtaat 


gctggtaatg 


ataacgctga 


5340 


cggcaatcag 


gtaaacattg 


ccgacatcaa 


aaaagaccca 
Page 


aattcaggtt 
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catcatctaa 


5400 
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d LL.dddyL.dy 


yL.dL.yy lcil. l 


too roa t a aa 

Lyy L.yy Lcicm 


aataataaca 


ataccaaaaa 


5460 




yy Lyy Ly LdL. 


ddy Lyyyuy l 


aaataaaaac 


QQcaacacta 


acaacaattt 


5520 


day ^cici I. L 


Lyyy LL.dddd 


rrraaaaaaa 


taacaacaaa 


aaaaccctac 


tcaccactta 


5580 


■t*aafnf^nf*^i 


yy i.L.dydL.L.d 


a rl"al"1"1"oa r 

dL. Ld L L LydL. 


L.CLCL\_CLdL.L.L.L. 


araaaaacca 


ttaacaaaat 


5640 


adcl L^aaL-clcl 


yyLdLL.L.yL.L 


LL.L LL.L.dLy L 


L.ddv.yd LyyL. 


aat raaaaar 

dd LL.dd^Cl^L. 


rtntaatara 

L. LU L\HM LCl\>a 


5700 




yyL.d L LydL. l 


L.ddy LyL.L. LV. 


annraanrar 


traataacaa 


taaatttcca 


5760 


yyv,Cddyyi-d 


ydLyy Lyddy 


rrnr ml"1" nr 
v.L.yL.L.y L LyL. 




raaarccaaa 


caaacaacca 


5820 


d L^^d ^ V. ^ v> V. 


d L^MM LUCl LCI 


arnracaaac 


cacaaacaat 


caatccatca 


ccatcggtac 


5880 


dyy^dd Ly Ly 


fit's nf^innl"^ 
y ^dy^dyy Ld 


anrar1"rt"nn 
dyL-dv. L\. ^yy 




aacccaaaca 


ctattaaaac 


5940 


Ly d Ldd\.dy l 


LdL.dy Ly ^yy 


ni"aal"aaraa 


rraatttacc 


aataccactc 


aaaccaatat 


6000 


i^LL Lyy Ly Ly 


yy v.dd LddL.d 


Ira rrni"na r 

L^d\.L.y LydL* 


rnaaaataac 


tcaattacct 


taaattcaaa 


6060 


L.Ll.Lyv.i.dLL. 


dy Ly v.dyy L.d 


v.dCdcyL.dyy 


L.dL.Cl\,ClCiyL.L. 


aaaaaatrta 

QCLCICLCLCI L L. L^ 


acaacacaoc 


6120 


dyy LdL.ddL.L. 


dL.L.dL.dy L.dy 


y ^ycddL.L.yy 


taroattaaa 

LClL.yy L LOCiCL 


aactttacta 

yyL.L L LyL.Ly 


aacaaacaac 


6180 


nn1"1"nn1"nrn 
yy^ Lyy tyuy 


y ^c ^ccy ^yy 


y LyL.L. L\.ciyy 


tactaaacac 

Ly^ LUClCilL.^L. 


catatccaaa 


atatGQcaac 


6240 


dyy Lydyy ll. 


dy Lyv.L.dL.i.d 


y^ciL.^yci Ly^ 


aatcaataat 

y y LV-do. LyyL 


aaccaattat 


acaaaaccac 


6300 


L.L.ddy y ^d L L 


y L. L.ddL.y L.dd 


L.v,ciciLyciyL. l 


taarcatcat 

LyClL.^CL LL>y L 


at ccaccaaa 


acaaaaataa 


6360 


dyL.L.ddLyL.d 


yyydL LLL.dL 


L.dy L.y d Ly y L. 


oat GO rat rr 

yd Lyy L.y ll.l. 


ataccacaaa 


cctacattcc 


6420 


xyyCdy dT-LL 


dLyy L LdL.(.y 


yyyy *- "-y^ 


CdL.L.L.dv.ddL. 


yy LL.ddyy Ly 


raataaraat 

L.yy LyyL.ciy l 


6480 


yggac tyLcy 


ddgcxy LL,yy 


dLddLyy LL.d 


d Lyyy LdL l l 


dddd L L.dd Ly 


att raarraa 

y L LL.dyL.L.yci 


6540 


Ldi-UL.ddyyL. 


i-d Ly tdyyyy 


L.yy L.dy L Lyy 


l~fif~;inntttt 
LyL.dyy l l l l 


rarttttaan 

VvClL. L L L LClCiM 


rrataaatCQ 


6600 


L.ddyd L L L Ld 


L. L Lddddd LL. 


;i 3 1* ft* r a fT a 

dd LL. LL.dL.L.d 


tanttnta ta 

Ldy L Ly Ld Ld 


aaaraarat r 

CICICIL.CIML.CI LL. 


aacat caat c 


6660 


d LdL LdL.Lyd 


LyL. LydLy l l 


L L L LdLl..dL.L 


l"aaarrattt 

Lddd^L.d L L L 


ta rrnrtraa 

LdWL.M^ LL.CICI 


otaattatct 


6720 


L LL.dL.Cd Ly d 


L.\-ddd LL.y 


al"l"nal"ra1"a 

d L Lyd LL.d Ld 


nntaaartta 

UU LddClL.L LCI 


ttaaataaat 


tttatcaata 


6780 


Ldy L Ly L Ldy 


dLdLyyLLdd 


dd L Ly LyL.L.d 


ttna rraaaa 

L Ly dV^^dClClCl 


aatt arena t 

ClCl L LCL\vV.V^U ^ 


ttatcccaaa 


6840 


dd L LLLLydU 


LdLyd Li-dL. L 


L L L L.d Lddd L 


L LL.L.V.L.dd L L 


tntrtttata 

Ly LL. L L Ld Ld 


aa tat rrraa 

Cld Ld LL.L.^CICI 


6900 


yddd Lyy Ld c 


Ld L L L Ld L Ly 


L.v.d LL.dyL.dL 


d LyL.ydL.ddL. 


tTal"ml"al"r 

Ll.dLL.y LdLL. 


atrtttttat 

dLL.LL LLLCIL 


6960 


L-d Lddddd Ly 


L.ddd Ldy y L.d 


LdLyL.dLLLL 


l"l"naal"l"npa 
L Lydd L Lydd 


rttarnrart 

^ L LdL.ML.ClL. L 


nanaaat ccc 


7020 


ctcataattt 


ccccaaagcg 


taaccatgtg 


tgaataaatt 


ttgagctagt 


agggttgcag 


7080 


ccacgagtaa 


gtcttccctt 


gttattgtgt 


agccagaatg 


ccgcaaaact 


tccatgccta 


7140 


agcgaactgt 


tgagagtacg 


tttcgatttc 


tgactgtgtt 


agcctggaag 


tgcttgtccc 


7200 


aaccttgttt 


ctgagcatga 


acgcccgcaa 


gccaacatgt 
Page 


tagttgaagc 
6 


atcagggcga 


7260 



Matter 089. ST25.txt 



ttagcagcat 


gatatcaaaa 


cgctctgagc 


tgctcgttcg 


gctatggcgt 


aggcctagtc 


7320 


cgtaggcagg 


acttttcaag 


tctcggaagg 


tttcttcaat 


ctgcattcgc 


ttcgaataga 


7380 


tattaacaag 


ttgtttgggt 


gttcgaattt 


caacaggtaa 


gttagttgct 


agaatccatg 


7440 


gctcctttgc 


cgacgctgag 


tagattttag 


gtgacgggtg 


gtgacaatga 


gtccgtgtcg 


7500 


agcgctgatt 


ttttcggcct 


ttagagcgag 


atttatacaa 


tagaatttgg 


catgagattg 


7560 


gattgctttt 


agtcagcctc 


ttatagccta 


aagtctttga 


gtgactagat 


gacatatcat 


7620 


gtaagttgct 


gataggtttc 


cagttttccg 


ctcctaggtc 


tgcatattgt 


acttttcctc 


7680 


ttactcgact 


taaccagtac 


caacccagct 


tctcaacgga 


tttataccat 


ggcactttaa 


7740 


agccagcatc 


actgacaatg 


agcggtgtgg 


tgttactcgg 


tagaatgctc 


gcaaggtcgg 


7800 


ctagaaattg 


gtcatgagct 


ttctttgaac 


attgctctga 


aagcgggaac 


gctttctcat 


7860 


aaagagtaac 


agaacgaccg 


tgtagtgcga 


ctgaagctcg 


caataccata 


agccgttttt 


7920 


gctcacggat 


atcagaccag 


tcaacaagta 


caatgggcat 


cgtattgccc 


gaacagataa 


7980 


agctagcatg 


ccaacggtat 


acagcgagtc 


gctctttgtg 


gaggtgacga 


ttacctaaca 


8040 


atcggtcgat 


tcgtttgatg 


ttatgttttg 


ttctcgcttt 


ggttggcagg 


ttacggccaa 


8100 


gttcggtaag 


agtgagagtt 


ttacagtcaa 


gtaaggcgtg 


gcaagccaac 


gttaagctgt 


8160 


tgagtcgttt 


taagtgtaat 


tcggggcaga 


attggtaaag 


agagtcgtgt 


aaaatatcga 


8220 


gttcgcacat 


tttgttgtct 


gattattgat 


ttttggcgaa 


accatttgat 


catatgacaa 


8280 


gatgtgtatc 


taccttaact 


taatgatttt 


gataaaaatc 


attaggggat 


tcatcagact 


8340 


tacgcatctt 


tcattatggg 


aattaggtca 


gtaattatga 


caaaaaatta 


tgcattatta 


8400 


tccgtctcag 


ataaaacgca 


aatcgttgaa 


tttgcccaag 


gtttggtaga 


atctggcttt 


8460 


ggtattttat 


ccacaggtgg 


tacttttaaa 


ctcttaaaag 


aacatgggat 


tgacgccatt 


8520 


gaggtttctg 


cccatacagg 


ttttgctgaa 


atgatggatg 


gtcgtgttaa 


gaccctacat 


8580 


cccaaaattc 


atggtggtat 


tttgggccgt 


cgtggcattg 


atgatgccat 


tatgaatgaa 


8640 


catggcattg 


atcgcattga 


tatcgttgtc 


gtgaatttat 


atccatttgc 


caacacggtc 


8700 


gccaaagacg 


gtgttgttat 


gtctgatgcg 


attgaaaata 


ttgatattgg 


tgggcctgct 


8760 


atggtacgct 


cagccgccaa 


aaatcatgcc 


catgttggta 


ttatcaccag 


cccaaatgac 


8820 


tactcacgca 


tcctagatga 


actaaaaaac 


caaggtcatt 


taagccacaa 


cactcgtttt 


8880 


gatttggcag 


tcaaagcatt 


tgaacacact 


gccgcctatg 


atggtatgat 


tgccagctgg 


8940 


ctaggtgcac 


gcttaccagt 


ggataaagag 


acggcaccca 


gtgatgatgc 


cactgcaacc 


9000 


actcaatttt 


cacgcacttt 


taatcaccaa 


ttcaccaaag 


cacaagagct 


tagatatggc 


9060 


gaaaacccac 


atcagtcagc 


agccttttat 


gtagatgatc 


atgcaacaga 


agcgtctgtt 


9120 


gcgactgcac 


agcaattaca 


aggtaaagcg 


ttgtcttata 
Page 


ataatattgc 
7 


tgataccgat 


9180 
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acaacaci't'a 


aatatatcaa 


atcttttacc 


acgcctgctt 


gtgtgattgt 


caaacatgcc 


9240 


sat rrtl'aTa 


atattacaac 


atcaoaaaac 


ggtattttag 


atgcttatca 


cttagcatat 


9300 






rl~1"1*nn1'finr 






attaaacaat 


9360 


gatacagccc 


gtaccatcgt 


tgagcgtcaa 


tttgttgaag 


tcatcatcgc 


accaagcatc 


9420 


gctgaaggtg 


ttctagagcg 


gccgcgggcc 


catcgatttt 


ccacccgggt 


ggggtaccag 


9480 


gtaagtgtac 


ccaattcgcc 


ctatagtgag 


tcgtattaca 


attcactggc 


cgtcgtttta 


9540 


ca 












9542 



<210> 9 

<211> 2122 

<212> PRT 

<213> Moraxella catarrhal is 

<400> 9 

Met Asn His lie Tyr Lys val lie Phe Asn Lys Ala Thr Gly Thr Phe 
1 5 10 15 

Met Ala val Ala Glu Tyr Ala Lys ser His Ser Thr Gly Gly Gly ser 
20 25 30 

Cys Ala Thr Gly Gin val Gly Ser val Arg Thr Leu Ser Phe Ala Arg 
35 40 45 

He Ala Ala Leu Ala Val Leu val lie Gly Ala Thr Leu Asn Gly Ser 
50 55 60 

Ala Tyr Ala Gly lie Gly lie Ser Glu Ala Asp Gly Gly Lys Gly Gly 
65 70 75 80 

Ala Asn Ala Arg Gly Asp Lys Ser lie Ala lie Gly Asp lie Ala Gin 
85 90 95 

Ala Leu Gly Ser Gin Ser lie Ala lie Gly Asp Asn Lys lie val His 
100 105 110 

Asn Ser Asn Asn Asn Ala Asn lie Gly Ala Lys Ala Ser Gly Asn Glu 
115 120 125 

Ser lie Ala lie Gly Gly Asp val Leu Ala Ser Gly His Ala Ser lie 
130 135 140 

Ala lie Gly Ser Asp Asp Leu Tyr Leu Lys Lys Glu Thr Val Gin Gin 
145 150 155 160 
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lie Ser Glu Leu Leu Pro lie lie Arg Gly Gin Lys Ala Leu Asn Asp 
165 170 175 

lie Tyr Gin Leu Ala Asp Thr Asn Leu Gin Lys Tyr Arg Arg Thr His 
180 185 190 

Ala Gin Gly His Ala Ser Thr Ala val Gly Ala Met Ser Tyr Ala Lys 
195 200 205 

Gly His Phe Ser Asn Ala Phe Gly Thr Arg Ala Thr Ala Glu Gly Thr 
210 215 220 

Tyr Ser Leu Ala val Gly Leu Thr Ala Thr Ala Lys Ala Ala Ser Ser 
225 230 235 240 

lie Ala val Gly Ser Asn Ala Gin Ala lie Gly Phe Ala Ala Thr Ala 
245 250 255 

val Gly Gly Ser Thr Gin Val Asn Leu Asn Arg Gly lie Ala Leu Gly 
260 265 270 

Phe Gly Ser Gin val Leu Gin Lys Asp Asn Asp val Asn Ala Ala Asn 
275 280 285 

val Arg Ala Tyr Ala Pro Asp Asp Asn Gin Pro lie Asp Asn Arg Tyr 
290 295 300 

Lys Ala Thr Phe Lys Asn Gly Ala Thr Asp val Phe Ser lie Gly Asn 
305 310 315 320 

Ser Asn Gly Asn Asp Ser lie Arg Arg Lys lie lie Asn val Gly Ala 
325 330 335 

Gly Ser Ala Asp Thr Asp Ala Val Asn Val Ala Gin Leu Lys Glu Ala 
340 345 350 

Val Arg Leu Ala Asn Arg Gin lie Thr Phe Lys Gly Asp Asp Ser Asn 
355 360 365 

Asn Arg Val Glu Lys Gly Leu Gly Lys Thr Leu Thr lie Thr Gly Gly 
370 375 380 

Ala Gin Thr Ser Ala Leu Thr Asp His Asn lie Gly val val Gin Asn 
385 390 395 400 

Gly Asp Gly Leu Lys val Gin Leu Ala Glu Thr Leu Thr Ser Leu Lys 
405 410 415 
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Met val Thr Thr Glu Asn Leu Thr Ala Asn Glu Lys val Thr val Gly 
420 425 430 

Lys Thr Arg Leu Thr Thr Asp Lys lie Gly Phe Thr Asn Asp Met Asn 
435 440 445 

Gly lie Asp Glu Ser Lys Pro Tyr Leu Asp Lys Asp Thr Gly lie His 
450 455 460 

Ala Gly Gly Gin Lys lie Thr Lys Leu Thr Ala Gly val val Asp Asp 
465 470 475 480 

Asp Ala Ala Thr Tyr Gly Gin Leu Lys Lys val Asn Gin Thr Ala Glu 
485 490 495 

Ser Ala Leu Gin Thr Phe Thr val Lys Lys Val Asp Lys Asn Gly Asn 
500 505 510 

Asp Ala Asn Asp ser Lys lie lie Thr val Gly Lys Asn Asn Lys Pro 
515 520 525 

Asp Gly Thr Gin val Asn Thr Leu Lys Leu Lys Gly Glu Asn Gly val 
530 535 540 

Asp Val Thr Thr Glu Thr Asn Gly Thr Val Thr Phe Gly Leu Asn Gin 
545 550 555 560 

Asn Asn Gly Leu Thr Val Gly Asn Ser Thr Leu Asn Asn Asp Gly Leu 
565 570 575 

ser Val Lys Asn Thr Asn Ser Asn Lys Gin lie Gin val Gly Ala Asp 
580 585 590 

Gly lie Thr Phe Thr Asp lie Ser Asn Ser Lys Pro Gly Ala Gly lie 
595 600 605 

Glu Asn Thr Thr Arg lie Thr Arg Asp Gly lie Gly Phe Ala Asn Asn 
610 615 620 

Thr Gly Ser Leu Asp Ala Asn Lys Pro Arg Leu Thr Pro Thr Gly lie 
625 630 635 640 

Asn Ala Gly Gly Lys Glu Leu Thr Asn val Gin Ser Ala lie Asn Pro 
645 650 655 

Ala Thr Asn Gly Gly Gin Leu Asp Phe Met Asn Arg Leu ser Thr Ala 
660 665 670 
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Asn Thr Glu Lys Sen Gly Ser Ala Ala Thr lie Lys Asp Leu Tyr Asn 
675 680 685 

Leu Ser Gin val Pro Leu Thr Phe Ala Gly Asp Thr Gly Pro Asn Val 
690 695 700 

Thr Lys Lys Leu Gly Glu lie Leu Lys Val Lys Gly Gly Lys Thr Thr 
705 710 715 720 

Ala Asp Asp Leu Thr Lys Asn Asn lie Gly val val Ala Asp Ser Thr 
725 730 735 

Asp Asn Ser Leu Thr Val Lys Leu Ala Lys Thr Leu Ser Asp Leu Asp 
740 745 750 

Ala Val Asn Thr Lys Thr Leu Thr Ala Ser Asp Lys val Thr val Asp 
755 760 765 

Ser Gly Asn Asn Thr Ala Lys Leu Gin Asn Gly Asp Leu Thr Phe Ser 
770 775 780 

Lys Gin Asn Thr Gly Ala Thr Pro Ala Thr Asn Ser Lys Thr lie Gly 
785 790 795 800 

val Asp Gly Leu Lys Phe Thr Asp Asn Asn Gly lie Ala Leu Asp Gly 
805 810 815 

Thr Thr Tyr lie Thr Lys Asp Lys val Gly Phe Ala Lys Gin Asp Gly 
820 825 830 

Ser Leu Asp Lys Ser Lys Pro Tyr Leu Asp Lys Asp Lys Leu Lys val 
835 840 845 

Gly Glu Val Glu lie Thr Thr Asn Gly lie Asn Ala Gly Gly Lys Ala 
850 855 860 



lie Thr Gly Leu Ser Asn Thr Leu Thr Asp Ala Thr Asn Ala Thr Thr 
865 870 875 880 



Gly His val Thr Gin Leu Gly lie val Asp Ser Thr Asp Lys Thr Arg 
885 890 895 



Ala Ala Ser lie Gly Asp val Leu Asn Ala Gly Phe Asn Leu Lys Asn 
900 905 910 



Asn Gly Asp Ala Lys Asp Phe val Ser Thr Tyr Asp Thr val Asp Phe 
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915 920 925 

lie Asn Gly Asn Ala Thr Thr Ala Lys val Thr Tyr Asp Gly Lys Ala 
930 935 940 

Ser Lys val Ala Tyr Asp Val Asn Val Asp Gly Thr Thr lie His Leu 
945 950 955 960 

Thr Gly Ala Asp Gly Asn Lys Asn Gin lie Gly val Lys Thr Thr Thr 
965 970 975 

Leu Thr Lys Thr Asp Ala Lys Gly Asp Lys Ala lie Asn Phe Ser val 
980 985 990 

Asn Ser Gly Asp Asp Lys Ala Leu lie Asn Ala Lys Asp lie Ala Asp 
995 1000 1005 

Asn Leu Asn Thr Leu Ala Gly Glu lie Arg Asn Thr Lys Gly Thr 
1010 1015 1020 

Ala Asp Thr Ala Leu Gin Thr Phe Gin Val Lys Lys val Lys Glu 
1025 1030 1035 

Asn Gly Asp Asp Asp Asn Asp Ala Asp Thr lie Thr Val Gly Lys 
1040 1045 1050 

Asp Ala Lys Thr Asn Gin Val Asn Thr Leu Lys Leu Lys Gly Lys 
1055 1060 1065 

Asn Gly Leu Asp lie Gin Thr Asn Lys Asp Gly Thr Val Thr Phe 
1070 1075 1080 

Gly lie Asn Thr Gin Ser Gly Leu Lys Ala Gly Asn Asn Thr Thr 
1085 1090 1095 

Leu Asn Asn Asn Gly Leu Ser lie Lys Asn Thr Ala Gly Asn Glu 
1100 1105 1110 

Gin lie Gin val Gly Ala Asp Gly val Lys Phe Ala Lys val Asn 
1115 1120 1125 

Asn Gly val val Gly Ala Gly lie Asp Gly Thr Thr Arg lie Thr 
1130 1135 1140 

Arg Asp Glu lie Gly Phe Ala Gly Thr Asn Gly Ser Leu Asp Lys 
1145 1150 1155 
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Ser Lys Pro His Leu Ser Lys Asp Gly lie Asn Ala Gly Gly Lys 
1160 1165 1170 

Lys lie Thr Asn lie Gin Ser Gly Glu lie Ala Gin Asn Ser Asn 
1175 1180 1185 

Asp Ala val Thr Gly Gly Lys lie Tyr Asp Leu Lys Thr Glu Leu 
1190 1195 1200 

Glu Asn Lys lie Ser ser Thr Ala Lys Thr Ala Gin Asn Ser Leu 
1205 1210 1215 

His Glu Phe Ser val Ala Asp Glu Gin Gly Asn Asn Phe Thr val 
1220 1225 1230 

ser Asn Pro Tyr ser ser Tyr Asp Thr ser Lys Thr Ser Asp val 
1235 1240 1245 

lie Thr Phe Ala Gly Glu Asn Gly lie Thr Thr Lys Val Asn Lys 
1250 1255 1260 

Gly val val Arg val Gly lie Asp Gin Thr Lys Gly Leu Thr Thr 
1265 1270 1275 

Pro Lys Leu Thr val Gly Asn Asn Asn Gly Lys Gly lie Val lie 
1280 1285 1290 

Asp Ser Gin Asn Gly Gin Asn Thr lie Thr Gly Leu Ser Asn Thr 
1295 1300 1305 

Leu Ala Asn Val Thr Asn Asp Lys Gly Ser val Arg Thr Thr Glu 
1310 1315 1320 

Gin Gly Lys He lie Lys Asp Glu Asp Lys Thr Arg Ala Ala Ser 
1325 1330 1335 

lie Val Asp Val Leu Ser Ala Gly Phe Asn Leu Gin Gly Asn Gly 
1340 1345 1350 

Glu Ala val Asp Phe val Ser Thr Tyr Asp Thr Val Asn Phe Ala 
1355 1360 1365 

Asp Gly Asn Ala Thr Thr Ala Lys val Thr Tyr Asp Asp Thr Ser 
1370 1375 1380 

Lys Thr Ser Lys Val Val Tyr Asp val Asn Val Asp Asp Thr Thr 
1385 1390 1395 
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lie Glu val Lys Asp Lys Lys Leu Gly val Lys Thr Thr Thr Leu 
1400 1405 1410 

Thr ser Thr Gly Thr Gly Ala Asn Lys Phe Ala Leu ser Asn Gin 
1415 1420 1425 

Ala Thr Gly Asp Ala Leu Val Lys Ala Ser Asp lie val Ala His 
1430 1435 1440 

Leu Asn Thr Leu Ser Gly Asp lie Gin Thr Ala Lys Gly Ala Ser 
1445 1450 1455 

Gin Ala Asn Ser ser Ala Gly Tyr val Asp Ala Asp Gly Asn Lys 
1460 1465 1470 

val lie Tyr Asp Ser Thr Asp Asn Lys Tyr Tyr Gin Ala Lys Asn 
1475 1480 1485 

Asp Gly Thr val Asp Lys Thr Lys Glu Val Ala Lys Asp Lys Leu 
1490 1495 1500 

Val Ala Gin Ala Gin Thr Pro Asp Gly Thr Leu Ala Gin Met Asn 
1505 1510 1515 

val Lys ser val lie Asn Lys Glu Gin val Asn Asp Ala Asn Lys 
1520 1525 1530 

Lys Gin Gly lie Asn Glu Asp Asn Ala Phe Val Lys Gly Leu Glu 
1535 1540 1545 

Lys Ala Ala Ser Asp Asn Lys Thr Lys Asn Ala Ala Val Thr Val 
1550 1555 1560 

Gly Asp Leu Asn Ala Val Ala Gin Thr Pro Leu Thr Phe Ala Gly 
1565 1570 1575 

Asp Thr Gly Thr Thr Ala Lys Lys Leu Gly Glu Thr Leu Thr lie 
1580 1585 1590 

Lys Gly Gly Gin Thr Asp Thr Asn Lys Leu Thr Asp Asn Asn lie 
1595 1600 1605 

Gly val Val Ala Gly Thr Asp Gly Phe Thr Val Lys Leu Ala Lys 
1610 1615 1620 

Asp Leu Thr Asn Leu Asn Ser val Asn Ala Gly Gly Thr Lys lie 
1625 1630 1635 
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Asp Asp Lys Gly val Ser Phe val Asp Sen Sen Gly Gin Ala Lys 
1640 1645 1650 

Ala Asn Thr Pro Val Leu Ser Ala Asn Gly Leu Asp Leu Gly Gly 
1655 1660 1665 



Lys val lie ser Asn val Gly Lys Gly Thr Lys Asp Thr Asp Ala 
1670 1675 1680 



Ala Asn val Gin Gin Leu Asn Glu Val Arg Asn Leu Leu Gly Leu 

1685 1690 1695 

Gly Asn Ala Gly Asn Asp Asn Ala Asp Gly Asn Gin Val Asn lie 

1700 1705 1710 



Ala Asp lie Lys Lys Asp Pro Asn Ser Gly Ser ser Ser Asn Arg 
1715 1720 1725 



Thr val lie Lys Ala Gly Thr val Leu Gly Gly Lys Gly Asn Asn 
1730 1735 1740 



Asp Thr Glu Lys Leu Ala Thr Gly Gly Val Gin Val Gly Val Asp 
1745 1750 1755 



Lys Asp Gly Asn Ala Asn Gly Asp Leu Ser Asn val Trp val Lys 

1760 1765 1770 

Thr Gin Lys Asp Gly Ser Lys Lys Ala Leu Leu Ala Thr Tyr Asn 

1775 1780 1785 

Ala Ala Gly Gin Thr Asn Tyr Leu Thr Asn Asn Pro Ala Glu Ala 

1790 1795 1800 

lie Asp Arg lie Asn Glu Gin Gly lie Arg Phe Phe His val Asn 

1805 1810 1815 



Asp Gly Asn Gin Glu Pro val val Gin Gly Arg Asn Gly lie Asp 
1820 1825 1830 

ser Ser Ala ser Gly Lys His Ser val Ala lie Gly Phe Gin Ala 
1835 1840 1845 

Lys Ala Asp Gly Glu Ala Ala Val Ala lie Gly Arg Gin Thr Gin 
1850 1855 1860 

Ala Gly Asn Gin ser lie Ala lie Gly Asp Asn Ala Gin Ala Thr 
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1865 1870 1875 



Gly Asp Gin ser lie Ala lie Gly Thr Gly Asn val val Ala Gly 
1880 1885 1890 

Lys His Ser Gly Ala lie Gly Asp Pro Ser Thr val Lys Ala Asp 
1895 1900 1905 

Asn ser Tyr Ser Val Gly Asn Asn Asn Gin Phe Thr Asp Ala Thr 
1910 1915 1920 

Gin Thr Asp val Phe Gly val Gly Asn Asn lie Thr Val Thr Glu 
1925 1930 1935 

ser Asn Ser val Ala Leu Gly Ser Asn Ser Ala lie Ser Ala Gly 
1940 1945 1950 

Thr His Ala Gly Thr Gin Ala Lys Lys Ser Asp Gly Thr Ala Gly 
1955 1960 1965 

Thr Thr Thr Thr Ala Gly Ala Thr Gly Thr val Lys Gly Phe Ala 
1970 1975 1980 



Gly Gin Thr Ala val Gly Ala val Ser val Gly Ala Ser Gly Ala 
1985 1990 1995 

Glu Arg Arg lie Gin Asn val Ala Ala Gly Glu val Ser Ala Thr 
2000 2005 2010 

Ser Thr Asp Ala Val Asn Gly Ser Gin Leu Tyr Lys Ala Thr Gin 
2015 2020 2025 

Gly lie Ala Asn Ala Thr Asn Glu Leu Asp His Arg lie His Gin 
2030 2035 2040 

Asn Glu Asn Lys Ala Asn Ala Gly lie Ser Ser Ala Met Ala Met 
2045 2050 2055 

Ala Ser Met Pro Gin Ala Tyr lie Pro Gly Arg Ser Met Val Thr 
2060 2065 2070 

Gly Gly lie Ala Thr His Asn Gly Gin Gly Ala val Ala val Gly 
2075 2080 2085 

Leu Ser Lys Leu Ser Asp Asn Gly Gin Trp val Phe Lys lie Asn 
2090 2095 2100 
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Gly ser Ala Asp Thr Gin Gly His val Gly Ala Ala val Gly Ala 
2105 2110 2115 



Gly Phe His Phe 
2120 



<210> 10 

<211> 7 

<212> PRT 

<213> Moraxella catarrhal is 

<400> 10 

Gly Thr val Leu Gly Gly Lys 
1 5 



<210> 11 
<211> 40 
<212> PRT 

<213> Moraxella catarrhal is 
<400> 11 

Gly lie Gly lie Ser Glu Ala Asp Gly Gly Lys Gly Gly Ala Asn Ala 
15 10 15 

Arg Gly Asp Lys Ser lie Ala lie Gly Asp lie Ala Gin Ala Leu Gly 
20 25 30 

Ser Gin Ser lie Ala lie Gly Asp 
35 40 

<210> 12 
<211> 24 
<212> PRT 

<213> Moraxella catarrhal is 
<400> 12 

Glu Ala Asp Gly Gly Lys Gly Gly Ala Asn Ala Arg Gly Asp Lys Ser 
15 10 15 

lie Ala lie Gly Asp lie Ala Gin 
20 



<210> 13 

<211> 18 

<212> DNA 

<213> Artificial 

<220> 

<223> prinier_bind 



<220> 
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<221> mi sc_f eature 

<222> (1). .(18) 

<223> n is a, c, g or t 

<400> 13 

gargcngayg gnggnaar 18 

<210> 14 

<211> 18 

<212> DNA 

<213> Artificial 

<220> 

<223> primer_bind 
<220> 

<2 2 1> mi s c_f eat u r e 

<222> (1) . . (18) 

<223> n is a, c, g or t 

<400> 14 

ytgngcdatr tcnccdat 18 

<210> 15 
<211> 18 
<212> DNA 

<213> Moraxella catarrhal is 
<400> 15 

gaagcggacg gggggaaa 18 

<210> 16 
<211> 18 
<212> DNA 

<213> Moraxella catarrhal is 
<400> 16 

ttgcgcaatg tcaccaat 18 

<210> 17 
<211> 72 
<212> DNA 

<213> Moraxella catarrhal is 
<400> 17 

gaagcggacg gggggaaagg cggagccaat gcgcgcggtg ataaatccat tgctattggt 60 
gacattgcgc aa 72 

<210> 18 
<211> 24 
<212> PRT 

<213> Moraxella catarrhal is 
<400> 18 

Glu Ala Asp Gly Gly Lys Gly Gly Ala Asn Ala Arg Gly Asp Lys Ser 
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10 



lie Ala lie Gly Asp lie Ala Gin 
20 



<210> 19 
<211> 29 
<212> DNA 

<213> Moraxella catarrhal is 
<400> 19 

catcattgga aaacgttctt cggggcgaa 



<210> 20 
<211> 20 
<212> DNA 

<213> Moraxella catarrhal is 
<400> 20 

cggtcagctt aggcgtggtt 
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